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Background: Adults undergoing haemodialysis have significantly reduced physical capacity and run a high risk of
developing cardiovascular complications. Research has shown that intra-dialytic cycling has many evidence-based
health effects, but implementation is rare within renal clinical practice. This may be due to several causes, and this
study focuses on the patients’ perspective. This perspective has seldom been taken into account when aiming to
assess and improve the implementation of clinical research. The aim of this study was to describe how adults
undergoing in-centre haemodialysis treatment experienced an implementation process of intra-dialytic cycling.
It aimed to identify potential motivators and barriers to the implementation process from a patient perspective.
Methods: Maximum-variation purposive sampling was used. Data were collected until saturation, through
semistructured interviews, which were analysed using phenomenography.
Results: The implementation of intra-dialytic cycling was experienced as positive, as it had beneficial effects on
physical and psychological well-being. It was easy to perform and did not intrude on patients’ spare time. These
factors increased the acceptance of the implementation and supported the maintenance of intra-dialytic cycling
as an evidence-based routine within their haemodialysis care. The patients did, however, experience some barriers
to accepting the implementation of intra-dialytic cycling. These barriers were sometimes so strong that they
outweighed the participants’ knowledge of the advantages of intra-dialytic cycling and the research evidence
of its benefits. The barriers sometimes also outweighed the participants’ own wish to cycle. The barriers that we
identified concerned not only the patients but also the work situation of the haemodialysis nurses.
Conclusions: Consideration of the motivators and barriers that we have identified can be used in direct care to
improve the implementation of intra-dialytic cycling.
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Chronic kidney disease is a worldwide public health
problem: the average life expectancy of patients under-
going haemodialysis is a quarter of that of healthy age-
matched individuals [1]. Reduced physical capacity is
one of the main stressors of these patients [2-4]. The
physical capacity of adults undergoing haemodialysis
treatment is reduced to such an extent that it impinges
on their ability and capacity to perform activities in
everyday life [3-6]. The National Kidney Foundation Dis-
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distribution, and reproduction in any mediumguidelines [7] stress that physical exercise should be seen
as one of the cornerstones of renal therapy. It is, there-
fore, important that interventions whose benefits have
been demonstrated are implemented within renal clinical
practice.
Regular physical exercise by this group of patients sig-
nificantly reduces cardiovascular risk factors. It improves
physical capacity and psychological well-being [5,8]. Ex-
ercise training is, however, seldom implemented in renal
self-care. One reason is that patients find that they do
not have time. They have a strict haemodialysis schedule
of three to five treatment sessions per week (each of dur-
ation four to five hours), and extreme fatigue often fol-
lows a session, causing the patients to sleep for the rest
of the day [3,4,9]. This forces them to set prioritiesntral Ltd. This is an Open Access article distributed under the terms of the
/creativecommons.org/licenses/by/2.0), which permits unrestricted use,
, provided the original work is properly cited.
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care activities whose effects are beneficial, such as regu-
lar exercise training [4,10].
This lack of time is a well-known barrier to exercise,
and thus researchers have started to study the effects of
intra-dialytic cycling. Present evidence indicates that
intra-dialytic exercise can mitigate many of the primary
independent factors for early mortality in end-stage
renal disease [1]. Intra-dialytic exercise is a beneficial ex-
ercise intervention that improves physical fitness,
haemodialysis efficiency, and nutritional well-being. It
also reduces fatigue and has beneficial effects on inflam-
mation status, psychological status, and health-related
quality of life [6,11-33]. Intra-dialytic cycling within clin-
ical practice should be easy to implement within renal
care as it takes place during the haemodialysis treatment
and should not, therefore, cause a feeling of lack of time.
Despite the documented benefits of intra-dialytic exer-
cise training for adults undergoing haemodialysis treat-
ment, most haemodialysis clinics have not introduced
exercise for their patients. There may be many reasons
for this, including a lack of patient interest and a lack of
knowledge about its beneficial effects [34]. The Promot-
ing Action on Research Implementation in Health Ser-
vices (PARiHS) program has developed a conceptual
framework that tries to describe the complexities around
the art of implementation. This is divided into three
main elements: evidence, context, and facilitation [35].
We chose to focus on potential barriers and motivators
for the implementation of intra-dialytic cycling in clin-
ical practice from a patient perspective. Patient involve-
ment is fundamental to achieving the successful
implementation of evidence-based therapy [36]. Internal
personal perceptions may inhibit a person’s involvement
in physical activity, as these perceptions may cause the
individual to be fearful of engaging in such activity or
cause him or her to lose the interest or the desire to en-
gage in it [37]. On the other hand, internal personal
perceptions of positive feelings of well-being and self-
efficacy may promote a person’s involvement in physical
activity [37]. It is important to increase our knowledge
of how patients experience the implementation of intra-
dialytic cycling, in order to identify motivators and bar-
riers. This knowledge can subsequently be used to create
clinical strategies that encourage and support the initi-
ation and maintenance of regular intra-dialytic exercise
among adults undergoing haemodialysis treatment. This
article is a contribution to this increase in information.
Aim
The aim of this study was to describe how adults under-
going in-centre haemodialysis treatment experienced the
implementation of evidence-based intra-dialytic cycling,




The study asked patients to describe their experiences of
the implementation of intra-dialytic cycling at a haemo-
dialysis unit (in Stockholm, Sweden). A qualitative re-
search method was used to identify patient preferences.
This approach enhances knowledge of health and
healthcare [38] and is useful to achieve a more in-depth
understanding of a phenomenon [39]. We have used a
phenomenographic approach in the study presented
here. Phenomenography seeks to define, describe, and
analyse people’s experiences and conceptions regarding a
phenomenon [40,41]. The key results of phenomenogra-
phy are its outcome space and its descriptive categories
[41], which represent the different ways in which the
phenomenon is understood [42].
Implementation of the intervention
All physicians and nurses at the haemodialysis unit
received information and education concerning intra-
dialytic cycling and its beneficial effects. They were
informed that the intervention should be seen as a part
of the routine care at the haemodialysis unit. They were
asked to encourage the patients during the intra-dialytic
cycling and to try to make them feel that they were re-
ceiving positive attention from the staff. The physiother-
apist who provided information, education, and support
to the staff (and thus worked as a ‘facilitator’) also pro-
vided individual information, education, and support to
each patient. The physiotherapist created a cycle that
could be easily placed at the end of the patient’s bed or
dialysis chair. The cycle was tested in a pilot experiment
on four patients and modified based on their comments.
The intra-dialytic cycling consisted of 30 minutes of
intra-dialytic cycling at an intensity of 13–15 on the
ratio of perceived exertion (RPE) scale. The physiother-
apist provided oral encouragement, as did the haemodi-
alysis nurse and, when present, the renal physician. Data
were subsequently collected through patient interviews
dealing with the patients’ experiences of the implemen-
tation of intra-dialytic cycling within their clinical
haemodialysis treatment program.
Sample
Data were collected from a purposive sample of adults
who were exposed to intra-dialytic cycling at a particular
in-centre haemodialysis unit in Sweden. Inclusion cri-
teria were that participants had to be adults undergoing
regular haemodialysis treatment. Exclusion criteria were
as follows: non-Swedish speaking or physical or func-
tional inability to perform 30 minutes intra-dialytic
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apist). Maximum-variation purposive sampling was used.
Patients were classified according to the following strata:
 men–women
 duration of haemodialysis treatment <9 months—
5 years— >10 years
 young (18–30 years)—lower middle-age (31–
45 years)—upper middle-age (46–65 years)—elderly
(66–80 years)—old (81 years and older)
 sedentary—irregular physical activity—regular
physical activity.
The physiotherapist assessed the patients’ ability to
participate in intra-dialytic cycling. The author (HT)
then contacted suitable participants using the list of
strata and the inclusion and exclusion criteria. The study
protocol was approved by the local Ethics Committee.
Patients were informed orally and in writing, and
informed consent was obtained from all participants at
each interview session.
No patients at the haemodialysis unit were below
46 years of age, and none needed help with mobility
at the time of recruitment. The demographic data were
as follows: six men and four women; duration of
haemodialysis treatment 11 months–157 months; age
54–81 years; sedentary (n = 3), irregular physical activ-
ity (n = 3), and regular physical activity (n = 4); haemo-
dialysis treatment in bed (n = 5), haemodialysis
treatment in chair (n = 5); haemodialysis treatment in a
room for two patients (n = 3) or in a room for eight
patients (n = 7). The youngest patient was 54 years of
age, while the mean age was 66.5 years.. All partici-
pants came from the Nordic countries. Saturation was
reached after 10 interviews, meaning that no new in-
formation was collected, and no more patients were
interviewed.
Data collection
Data were obtained by audiotaped, semistructured inter-
views of duration 30–90 minutes, which were tran-
scribed verbatim. The participants chose when and
where the interviews took place. Eight participants
decided to be interviewed during a haemodialysis session
and two on other occasions. The interviews were con-
ducted by HT at the haemodialysis unit. Patients were
encouraged to develop their thoughts about the
phenomenon in question as freely as possible. The first
question was, “How did you experience cycling in bed/
the haemodialysis treatment chair during your haemodi-
alysis treatment?” Subsequent questions were adjusted
to each patient’s response. Two pilot interviews were
performed and the interview technique and the inter-
view guide adjusted slightly.Data analysis
Data were analyzed according to a contextual analysis
within a phenomenographic approach [43]. A contextual
analysis provides both categorizations and relationships
between these categorizations in the form of combina-
tions or patterns of categories.
1. The transcribed interviews were read repeatedly
without structuring to enable the researchers to
become familiar with the content and gain a sense
of the whole.
2. Statements irrelevant to the phenomenon were
discarded from the interviews. Differences and
similarities in the participants’ experiences were
noted by contrasting and comparing excerpts from
all interviews with one another. A preliminary
pattern of descriptive categories was constructed.
The categories represented different experiences of
intra-dialytic cycling.
3. The preliminary pattern of categories was
scrutinised and subsequently revised to give a final
pattern of categories. These categories differed
distinctively and qualitatively from each other. The
final descriptive categories were placed into the
outcome space.
4. The internal relationships between the categories
were described in order to study how the different
categories interacted with one another.
Rigour
Malterud’s research quality guidelines for qualitative
research were used [38]. Reflexivity was obtained by
examining data, or their interpretations, for competing
conclusions. The participants were recruited strategically
using a list of strata in order to ensure transferability.
The systematic process of collecting data and analysing
the material was thoroughly described to ensure that the
process can be shared with others. Four probing strat-
egies were used in order to make sure that the study re-
sult gave the participants’ conceptions rather than the
researcher’s. These strategies were repeating, requesting
clarification, requesting elaboration, and requesting con-
firmation. It is necessary in phenomenographic research
that another researcher (in this case, SH) recognises the
descriptive categories once they have been identified
[41]. We agreed readily on the results of the data ana-
lysis in the present study.
Results
The findings identify factors that can function as moti-
vators or barriers to patients making a decision to
accept and support the implementation of intra-dialytic
exercise or not. The implementation strategy was suc-
cessful in that all patients wanted to continue with
Heiwe and Tollin Implementation Science 2012, 7:68 Page 4 of 10
http://www.implementationscience.com/content/7/1/68intra-dialytic cycling as a part of their routine haemodi-
alysis care. Intra-dialytic cycling was experienced as
positive due to its beneficial effects on patients’ phys-
ical and psychological well-being, due to it being easy
to perform, and due to the fact that it did not intrude
on patients’ spare time. These factors increased accept-
ance of the implementation and supported the main-
tenance of intra-dialytic cycling as an evidence-based
routine within patients’ haemodialysis care. The
patients did, however, also describe various barriers to
the implementation of intra-dialytic cycling. These bar-
riers were sometimes so strong that they in some cases
outweighed the participants’ theoretical knowledge of,
and research evidence for, the advantages of intra-
dialytic cycling and sometimes also a participant’s wish
to cycle. The barriers that were identified related not
only to the patient himself or herself but included also
concern for the work situation of the haemodialysis
nurses.
The descriptive categories that we identified are pre-
sented below, and the relationships between them are
discussed. Each descriptive category is exemplified by a
quotation. Figure 1 presents the outcome space, in
which all descriptive categories are located.Active participation 
and self-esteem 
The intra-dialytic 
cycle is a good tool 
for use in physical 
training during 
hemodialysis 
A distraction that 
interrupts routine 
and boredom during 
haemodialysis 
An opportunity for 
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Figure 1 The descriptive categories and their inter-relationship. Green
(circle 2 and its rectangles) symbolises barriers. The grey zone between circ
the implementation of intra-dialytic cycling (motivators) or not (barriers). Th
motivators (and therefore bring the patients closer to circle 1 or cause them
barriers (and therefore take the patient out from circle 1 towards circle 2 o
The particular effects of the factors in ovals 3 and 4 depend on the surrounThe design and function of the intra-dialytic cycle
The needles in the arteriovenous fistula/graft must not
be moved while exercising. It was hypothesised that
this would be a factor that would scare the patients
and discourage them from performing intra-dialytic
cycling, even though the implementation of the inter-
vention included information that there were no risks
for their arteriovenous fistula/graft. However, none of
the participants related that they had experienced any
problems with this. They described how the design and
function of the cycle were more important to them.
Most patients experienced the cycle as easy to handle
without assistance and, thus, regarded it as a useful
tool for exercising while undergoing haemodialysis. “I
was surprised how easy it was to cycle right there in
bed.” The phase of the implementation during which
the cycle was designed and modified based on pilot
patients’ opinions about the cycle facilitated successful
implementation.
Some patients experienced shortcomings in the design
of the intra-dialytic cycle. Those who cycled energetically
complained that the cycle was not completely still while
cycling. Some found it difficult to keep their feet on the






The staff are already 
so busy that they 
will not have time to 
cope with intra-
dialytic cycling 
Feelings of worry, 
fear and doubt about 
being able to 
manage to cycle 
Shortcomings in the 
design of the intra-







(circle 1 and its rectangles) symbolises motivators, while red
les 1 and 2 represents the individuals who are considering accepting
e descriptive categories 3 and 4 are factors that can either work as
to remain in circle 1) or have the opposite effect and reinforce
r make the patient more convinced to remain in circle 2).
ding environment.
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to intra-dialytic cycling and had a negative impact on
the implementation process.
“Well, it wasn’t quite firm, it moved around a bit. . ..”
Active participation and self-esteem
The participants felt a high internal locus of control for
three reasons. Firstly, they felt that they were taking an
active part in their care, and secondly, they had an oppor-
tunity to decide when to exercise during haemodialysis.
Finally, they could control the resistance of the cycle.
The participants were not informed before the interven-
tion that intra-dialytic cycling is much easier than is
submaximal ergometer-cycle tests. Those who had
undergone submaximal ergometer-cycle tests were,
therefore, sceptical of the implementation. These patients
described how they had undergone submaximal
ergometer-cycle tests and experienced them as extremely
physically demanding and, hence, were against all forms
of exercise. All patients, however, were obliged to try
intra-dialytic cycling at least once as a part of the imple-
mentation and to describe their experience. The sceptical
patients now experienced relief, as the intra-dialytic cyc-
ling was experienced as being much easier. It was evident
that experiences from earlier submaximal ergometer-
cycle tests were a barrier to accepting the implementa-
tion of regular, evidence-based intra-dialytic cycling and
that information about this should be included in the im-
plementation of the intervention, together with pilot cyc-
ling for all patients. These measures will increase the
probability of successful implementation.
“I thought it was good with the resistance as you could
regulate it as you saw fit.”
An opportunity for physical activity and exercise
Patients regarded the implementation of intra-dialytic
cycling as positive. They were all aware of the import-
ance of regular exercise for those with chronic kidney
disease and became even more so after having been
informed and educated by the physiotherapist. They
were positive about the idea of exercise but described
how it was impossible to add exercise into their daily
life. They wanted to increase the amount of exercise
they undertook, in order to increase muscular strength,
but suffered from time constraints. The implementa-
tion of intra-dialytic cycling was, therefore, appreciated,
as it gave them the opportunity to use their time in
haemodialysis to exercise. They regarded intra-dialytic
cycling as a way of saving valuable nondialysis time,
which could be used for other pleasurable activities
and rest. Intra-dialytic cycling gave them more free
time.“I wouldn’t need to come into the hospital on my free
days [to exercise]. . .I think it’s a good way to get
regular exercise as it’s not so easy to do it alone at
home.”
A distraction that interrupts the routine and boredom
during haemodialysis
Most patients undergoing haemodialysis treatment find
the time on dialysis to be boring and monotonous. It
was suggested to patients in the implementation of the
intervention that the cycling could be seen as something
active and pleasant while on haemodialysis. This moti-
vated the patients to try intra-dialytic cycling. The
patients reported the intra-dialytic cycling to be a wel-
come distraction, something that interrupted the routine
and made time pass more rapidly. This experience
increased patients’ acceptance of the implementation
and functioned as a facilitator, as the patients talked
about this experience with other patients, including
those who were sceptical to the implementation.
“It’s easier to bear the time you’re chained to the
machine if you’ve got something to look forward to,
something to pass the time . . .cycling for example.”
Curiosity and expectation
Most participants described how they became curious
about the implementation of intra-dialytic cycling at an
early stage, when the physiotherapist informed them
about it. Most participants looked forward to trying it.
Providing information about the beneficial effects of
evidence-based intra-dialytic cycling had a beneficial ef-
fect on the implementation process."Patients described
how they had heard about the project through contact
with patient organisations, and this facilitated the imple-
mentation process. Patients were curious to see how well
they would perform. Patients expected that cycling
would increase muscular strength.
“Yes, I was a bit curious. Curious and expectant
perhaps, about what it would lead to.”
The need for confirmation
The participants expressed the need to have someone to
talk to while cycling. The implementation of the inter-
vention included the physiotherapist being present while
a patient cycled, and this increased patients’ acceptance
of intra-dialytic cycling. The need to be seen as an indi-
vidual and receive oral confirmation and the need to
have behaviour reinforced and encouraged by the staff
were both important. Reinforcement by staff could be
indirect (by positive body language, for example) or
direct (“Yes, go for it, you can make it!”). The belief that
the physiotherapist would not be able to continue to
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ling was a barrier that had a negative impact on the suc-
cess of the implementation in the long run.
“The staff came in and were a bit curious.... You felt
like the centre of attention for a while.”
Despite the importance of being confirmed as an indi-
vidual, few participants reported that they had received
comments, questions, or reactions from any of the other
patients in the room. Some acknowledged that they had
not asked other patients about their experiences but
pointed out that the placement of the beds and haemo-
dialysis chairs in the room was not optimal for conversa-
tion. This had a negative impact on acceptance and
support for the implementation in the long run, and this
needs to be considered in the implementation of the
intervention.
Doubtful thoughts and emotions
Patients had been informed by the physiotherapist, as
part of the implementation of the intervention, that the
workload would be sufficiently small for all patients to
be able to cycle for 30 minutes. Patients, however,
reported feelings of worry, fear, and doubt that they
would not have the physical capacity required to cycle
for 30 minutes and would have to interrupt the session.
Some patients had problems with lower or upper back
pain and were concerned that cycling in bed or the
haemodialysis chair would increase their pain. The parti-
cipants also worried that they would experience cycling
as boring in the long term, and this would cause them
to drop out. Some thought of cycling as a strenuous ac-
tivity and feared muscle tiredness. These factors all
worked against acceptance and continuation of the im-
plementation and should be taken into account in a
modified implementation of the intervention.
“You wondered if they were going to make it really
tough....”
Physical reactions and a sense of well-being
All patients were obliged to try intra-dialytic cycling at
least once, and this facilitated the implementation. The
long period of immobilization during haemodialysis
treatment often causes stiffness. Patients reported that
this problem was reduced after their first session of
intra-dialytic cycling. They also expressed satisfaction
that their physical well-being increased. The reduced
stiffness, retained mobility, and increased well-being
functioned as facilitating experiences. Patients did not
feel that the exercise period of 30 minutes was unduly
long (despite their initial anxiety of not being able to
manage as long as 30 minutes). This gave rise to feelingsof satisfaction and pride in having cycled for so long.
These positive experiences created a situation in which
patient preferences facilitated and supported the main-
tenance of the implementation as routine clinical
practice.
Some patients experienced various physical symptoms
during and after cycling. Patients found it easier to lie
down while cycling than to sit on a conventional ergom-
eter cycle, which in some cases was associated with pain
and problems with balance. Furthermore, problems with
breathlessness while exercising were less problematic
while cycling in bed or a haemodialysis treatment chair.
Leg cramps occurred while cycling but were not related
to the cycling itself, being described by patients as a
usual symptom during dialysis. Indeed, some patients
experienced fewer leg cramps and feelings of restless legs
after having cycled. Most felt acute muscular discomfort
(lactic acid) in the legs after 10 minutes of cycling. They
were glad that the physiotherapist was standing next to
them and encouraged them to continue cycling, as the
acute muscular discomfort passed. Patients were sur-
prised that they could continue cycling and that this
reduced the unpleasant discomfort (lactic acid), and
these experiences facilitated the implementation process.
Muscular fatigue was experienced immediately after the
cycling session but disappeared after 15 to 30 minutes.
The muscles were stiff on the day after the intra-dialytic
cycling, but patients did not feel restricted by this. No
negative physical symptoms were experienced during or
after the cycling, and thus patients did not experience
their physical symptoms as a barrier to accepting the im-
plementation. This descriptive category emphasises the
importance of having all patients attempt the cycling at
least once, as part of the implementation of the inter-
vention.
“You didn’t have to sit and tense yourself. . . just sit
calm and relaxed and use your legs. . .I didn’t feel
anything when I sat like this in bed and cycled. . . that
was the good thing about it, I felt no strain at all on
my back.”
Concern for the work situation of the healthcare
providers
The implementation of the intervention did not include
providing any information to the patients about how the
implementation would affect the work situation of
the healthcare providers. The participants, however,
expressed concern that the work situation of the health-
care providers would be negatively affected by the imple-
mentation of intra-dialytic cycling. They did not want to
burden the staff and expressed worry that evidence-
based intra-dialytic cycling would cause stress for the
staff, as it would probably be time consuming and
Heiwe and Tollin Implementation Science 2012, 7:68 Page 7 of 10
http://www.implementationscience.com/content/7/1/68energy consuming to place the cycle at the end of the
patient’s bed. Patients did not want to burden the staff,
and this attitude was thus a barrier to the implementa-
tion process. The patients considered the cycle to be
heavy, and they perceived this as an obstacle for staff.
The idea that cycling was a burden for nurses became
another barrier for successful implementation, even
though the participants never heard the staff mention
this, and the cycle had been designed to be easy for the
staff to handle (with the aid of wheels and a lifting
system). Evidently, it is important to modify the imple-
mentation of the intervention so that it provides infor-
mation to the patients that can remove these ideas at an
early stage of the process.
“. . .you [the staff] get a sort of extra job when you
have to set up the bike and adjust it to each
patient. . .”
Internal relationships between the descriptive categories
The results revealed internal relationships between the
descriptive categories (see Figure 1). The implementa-
tion strategy, for example, reinforced the patients’ curi-
osity and expectations and their need for confirmation,
such that the staff could increase the patients’ accept-
ance of the implementation and increase support for the
subsequent maintenance of the implementation within
clinical practice. The results, however, also revealed the
opposite effect, and the actual effect achieved depended
on the staff ’s interactions with the patients. If the staff
ignored patients’ needs for confirmation and/or curiosity
and expectations, patients who were not already moti-
vated and physically active experienced difficulty in
accepting the implementation. Further, those who were
already motivated and physically active risked a relapse
in the process of their behavioural change and, in the
long term, the risk arose that they would not continue
to accept and support the implementation. This infor-
mation must be used in a modified version of the imple-
mentation of the intervention for intra-dialytic cycling.
Discussion
Even though physical exercise is a beneficial activity, and
despite physical activity being included in the guidelines
for renal care [7], exercise is rarely implemented within
renal care. The factors that determine whether research
results are taken up in healthcare practice are poorly
understood, but awareness is growing that organisational
factors are important [44]. The PARiHS framework sug-
gests that there are three key elements to successful
implementation: evidence, context, and facilitation
[35,45]. Cumming’s findings highlight the combined im-
portance of culture, leadership, and evaluation in in-
creasing the clinical use of research results [44], therebystrengthening the PARiHS framework. Bayliss et al.
(2006) showed that intra-dialytic exercise can become a
reality and a standard treatment for patients undergoing
haemodialysis, provided that the administration and staff
are fully committed [34]. The present study has also
identified commitment as an important factor for suc-
cessful implementation. The implementation of the
intervention presented here included a continuous edu-
cational programme designed to create an organisational
readiness for change among both the staff and the
patients. Organisational readiness can be described as a
shared psychological state in which members feel com-
mitted to implementing change and feel confident that
they can accomplish the implementation [46]. Weiner
(2009) has shown that the degree of organisational readi-
ness for change depends on how much patients and staff
value the change and how favorably they appraise task
demands, resource availability, and situational factors.
The higher the degree of organisational readiness among
patients and staff, the more effective will be the imple-
mentation [46]. The implementation of the intervention
in the present study should be modified to increase the
degree of organisational readiness among the patients.
One example is that the patients must develop greater
confidence that they can accomplish 30 minutes of
intra-dialytic cycling, without the fear of becoming
exhausted. Gagliardi et al. (2011) have also discussed the
importance of clinical guidelines and present many ways
in which these can be modified to facilitate their use
[47]. It is also important to identify and understand fac-
tors that function as barriers to and motivators for the
implementation process, from a patient’s perspective.
Diaz Del Campo et al. (2011) stress that patient involve-
ment is fundamental to achieving patient-oriented clin-
ical practice guidelines [36]. The results of the present
study highlight this importance when aiming to achieve
the successful implementation of interventions and
evidence-based clinical care.
The factors that influence the levels of physical activity
in adults with diseases are affected not only by health
status but also, and more strongly, by perceptual factors,
such as perceived health status (negative and positive
well-being), symptom distress, and self-efficacy [48].
Negative levels of well-being (arising from, for example,
emotional distress or depression) are also an important
factor associated with the levels of physical activity
achieved [48]. This was also evident in the present study,
as all motivators and barriers were perceptual factors.
It is important to consider the patient’s situation and
his or her view of motivators for and barriers to the im-
plementation of evidence-based exercise. This is import-
ant also when helping a patient to change his or her
level of physical activity. Haemodialysis patients have a
very special life situation in which haemodialysis care
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physiotherapy, nutrition, and self-care activities) occu-
pies most of their time and is perceived to impinge on
patients’ limited and valuable nondialysis time [49]. This
feeling was expressed by the patients in the present
study. Konstantinidou et al. (2002) described how diffi-
cult it is to convince such patients to participate in exer-
cise during nondialysis time, even though there is
substantial evidence for the benefits of regular exercise
[25]. This was evident in the present study, and the op-
portunity to exercise while undergoing haemodialysis
saved valuable nondialysis time and, in this way,
removed one of the main barriers to exercise.
Jablonski (2007) has shown that muscular weakness is
one of the highest-ranked stressors among adults under-
going haemodialysis [50]. It was clear in the present
study that the patients knew that their loss of muscle
function was related to their chronic kidney disease and
that exercise was the only treatment for it. They did not,
however, find the time to exercise and felt a need for
coaching due to their fatigue and fear of physical activ-
ity. Many were seriously worried about developing more
negative symptoms from exercise. The implementation
process, however, had a positive impact on such doubtful
thoughts and emotions, since patients experienced the
intra-dialytic cycling as surprisingly easy and the dur-
ation of the exercise as shorter than expected. Many eld-
erly patients undergoing haemodialysis have problems
also with their balance, and many experience lower back
pain. These patients expressed a fear that the intra-
dialytic cycling would increase their back pain, for ex-
ample, and this fact worked against acceptance and
support of the implementation process. However, most
patients lost this fear after the initial intra-dialytic cyc-
ling, because they experienced it as easy to do and be-
cause their lower back pain did not increase while
cycling in bed or sitting in a haemodialysis chair. Inform-
ing sceptical patients about the advantages of cycling in
bed or in the haemodialysis treatment chair will enable
healthcare providers to motivate such patients.
Activation is an important motivator for wanting to
continue with the activity [51], while self-efficacy is a
key variable that explains physical activity levels in adults
[52]. Social cognitive theory [53,54] shows that there are
many disincentives to being physically active and that
individuals need positive rewards and high self-efficacy
to overcome difficulties or barriers in order to engage in
physical activity [53,54]. Self-efficacy is one of the most
important constructs for assessing intermediate outcome
and predicting future success [55,56]. Behavioural
change is often described as passing through stages, and
self-efficacy significantly and independently contributes
to the passage between stages. Self-efficacy increases
from the precontemplation to the maintenance stages[57,58]. This increase in self-efficacy does not depend on
the scale used to measure it, nor on the population stud-
ied, showing that exercise self-efficacy is universal [59].
The results of the present study also showed the import-
ance of self-efficacy. Intra-dialytic cycling was associated
with positive well-being, feelings of being an active part
of the treatment process, feelings of control and
increased self-esteem, and an increase in the feeling of
self-efficacy following patients’ successful attempts at
intra-dialytic cycling. These factors are important in
achieving successful implementation.
Patients were concerned about causing extra work for
the staff, even though they had not heard any mention of
this from the staff. This raises the question of what sig-
nals the staff gives. Further research of this issue is neces-
sary, as the staff ’s signals unconsciously affect patients’
attitudes to intra-dialytic cycling. The staff needs to con-
sider how silent communication can be interpreted by
patients. Silence can be interpreted positively within the
Swedish culture, whereas discussion arises when some-
thing is not good. This may be misinterpreted by patients
as a failure by the nurses to see them, or as expressing
the opinion of the nurses that the activity is of minor im-
portance. This conclusion is supported by previous re-
search [51]. It is important to study the attitudes of the
healthcare providers to an intervention, if it is to be suc-
cessfully implemented, not just the implementation
process itself. Furthermore, it is important to know an
individual’s current stage in the behavioural change
process, as different supporting interventions are needed
at each stage [51,60]. Providing adequate advice and mo-
tivation at the correct stage of change is crucial for suc-
cessful behavioural change [51,60], while inadequate
advice and motivation may result in relapse [51,60].
This study has both strengths and limitations. Data
were collected until saturation, but it is possible that
more experiences may have been found from more
interviews. This would not, however, invalidate the
aspects that the present study has revealed. It is import-
ant that the study be replicated in various cultures to in-
vestigate whether further aspects can be identified.
The findings from the present study offer healthcare
providers in-depth knowledge that can provide them
with tools to increase patients’ acceptance and support
for the implementation process. This can be achieved by
reinforcing motivators and factors such as ‘curiosity and
expectations’ and the ‘need for confirmation’. Further-
more, healthcare providers can reduce the impact of bar-
riers by being aware of them, identifying them, and
trying to eliminate them. Haemodialysis is experienced
as boring, and intra-dialytic cycling functions as a dis-
traction, so healthcare providers can use this to increase
patient motivation for the implementation. Asking
patients when and not if they want to cycle during
Heiwe and Tollin Implementation Science 2012, 7:68 Page 9 of 10
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ling is then presented as a natural part of the regular
renal treatment program.
Conclusions
Patients’ reactions to the implementation of intra-
dialytic cycling were mainly positive, as it made it pos-
sible for patients to save valuable nondialysis time, while
using haemodialysis time for something of benefit to
their health. Cycling also functioned as a distraction dur-
ing haemodialysis. Healthcare providers must become
aware of motivators for and barriers to patients’ accept-
ance and support of the implementation process in
order to obtain tools that can be used to provide
evidence-based care that maintains or improves patients’
physical and psychological health. Future research
should examine an implementation of the intervention
that has been modified based on the results presented
here and assess its capacity to increase the clinical use of
research results. Also, the experiences of healthcare pro-
viders of the implementation process of evidence-based
intra-dialytic exercise in clinical practice must be evalu-
ated in order to identify barriers and motivators from a
staff perspective.
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